INTRODUCTION
Bacterial contamination is increasingly becoming a cause of concern for human health (Martin and Beutin, 2011) . A number of reports have indicated that the root cause of bacterial infection might be due to, improper cultivation, and unhygienic handling at critical stages of industrial food production representing some of the most important sources for the entry of virulent and sometimes multidrug-resistant bacterial strains in the food chain (Martin and Beutin, 2011) . In order to minimize food degradation by harmful microorganisms and extend the shelf-life of food, legislations allow the application of synthetic antibacterial additives (Guillard et al., 2009 ). However, excessive use of synthetic additives encourages the emergence of resistant bacteria. Therefore, due to the potential risk with synthetic antibacterial agents, there is a growing interest in the use of natural novel antibiotics or antimicrobials, particularly those that are derived from plant sources.
Although there are various selective culture dependent conventional methods and inhibitory assays such as assessment of zone of inhibition by disc diffusion assay, minimum inhibitory concentration assay, minimum bactericidal concentration assay, and cell viability assay (Bajpai et al., 2010) are available to visualize the inhibitory effect of antibacterial agents, they have remained insufficient to provide detailed information of antibacterial effect on cell morphological structural damage caused by particular antimicrobial agent eventually disrupting cell metabolisms. Therefore, there is a growing need to develop an easy handling and efficient strategy to investigate the morphological cell damage in bacterial cells caused by commercial antibiotics and/or new antimicrobial agents to minimize the bacterial contamination and future thereat of antimicrobial resistance development.
Hence, present study investigates visual demonstration on how to investigate the morphostructural damage in bacterial cells treated with particular antimicrobial agent (antibiotic and/or antimicrobial agent) in terms of its antimicrobial effect against pathogenic bacteria by using step-by-step visualization of scanning electron microscopic (SEM) analysis. Make up to 100 mL in a volumetric flask.
Glutaraldehyde (2.5%)
Glutaraldehyde: 2.5 mL 
METHOD
Preparation of bacterial cell culture 1. Prepare sterilized nutrient broth in a conical glass flask (250 mL) for sample treatment as well as for control set.
2. Inoculate 100 µL of bacterial stock culture (approximately 10 7 CFU/mL) into the nutrient broth (100 mL) under laminar bench.
3. Incubate the inoculated broth in the incubator at 37ºC for 16-18 hours.
Inoculation and treatment of antibiotic/antibacterial agent in culture medium
1. Take out the bacterial culture from incubator and place it to laminar bench.
2. Transfer 900 µL of bacterial culture in Eppendorf tubes for sample treatment as well as for control.
2. Inoculate 100 µL of the treatment sample, while in case of control, it will be without addition of treatment sample.
3. Vortex it for few 2 seconds to provide it proper mixing.
4. Again place the tube in incubator at 37ºC for 5-6 hours.
5. Centrifuge both treatment and control tubes at 3,000-4,000 rpm for 5 min.
6. Discard the supernatant and wash the pellet using 1 mL of phosphate buffer solution 0.05 M (pH 7.4).
7. Repeat the process of washing with same buffer and finally collect the pellet of both treatment and control separately.
[We can check the several different concentrations of treatment samples in order to get an idea of lowest concentrate that can also be effective for damaging morphology of bacterial cells followed by cell death]
Slide preparation for morphological analysis 1. Make the smear on glass slide using pipettes tip.
2. Cover the smear with 2.5% glutaraldehyde about 2 mL.
3. Incubate the slide at room temperature for 2 hours. 7. Discard t-butanol present on smear and add fresh t-butanol.
8. Store the slide at -20ºC in refrigerator.
Scanning electron microscopic instrumentation and analysis
1. Perform critical drying to the prepared slides by using liquid and gas CO2 at temperature ranging from 20-40ºC.
2. After drying, mount the slides on 10 or 25 mm copper cell.
3. Place the slides on coating machine (Hitachi W-1030) to make platinum coating on the slide.
4. Place the coated slide on Field Emission -Scanning electron microscope.
5. Observe the image by setting photo speed, contrast/ brightness and image size.
[Untreated cells must be studied as control (untreated bacteria) to ensure the observed differences at electron microscope between control and the bacterial cells exposed to the antibiotics/ antimicrobial agent]
DISCUSSION
Around the world, in many healthcare facilities, bacterial pathogens that express multiple resistance mechanisms are becoming the norm, complicating treatment and increasing human morbidity, food poisoning and financial costs. Prudent use of antibacterial agents using at the appropriate dosage and for the appropriate bacterial species is one of the important means of reducing the selective pressure that helps resistant organisms emerge. Here in the present study, SEM visual experiment determined the changes in morphology of the bacteria after treatment with antibiotics/ antimicrobial agent in comparison with control cells. The bacterial cells exposed to antibiotics/ antimicrobial agent showed various phases in the process of cell death which correspond to an intermediate from stage of cell disruption, plasmolysis and partial disappearance of the cytoplasmic membrane. The structure of the outer membrane is apparently unaffected at this stage, however, the cell takes on a deformed morphology, with partial lack of the cytoplasmic membrane. At the final stage of cell disruption, the outer membrane is progressively lost and the cytoplasm tends to spill out of the cell and finally cell death. Influence with the above findings, therefore, in the present study, we provided step-by-step protocol for investigating the morphological cell damage sensitivity or resistant of bacterial species against any antibiotics/ antimicrobial agent using SEM analysis, which will certainly help in other vital aspects to control the widespread of bacterial infection, providing sufficient personnel and resources for infection control in all healthcare facilities.
